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fbuth, fo often as the above mentioned circumftances con- 
cur, though with fome interruption from the irregular dif- 
pofition of the conducting vapors; and may not this occa- 
sion thofe gleams and ftreams with which this phenomenon 
is ufually attended I 



N° VIU. 

Theory of Water Spouts, by Andrew Oliver, Efquire, 
of Salem in the State of MaJJ'achufetts. 

IN my laft I took the liberty to communicate to the Phi- 
lofophical Society a Theory of Lightening and Thunder 
Storms, which was fuggefted to my mind upon the peru- 
fal of doctor Prieflley's hijiory of eleclricity. In the in- 
veftigation of which theory, while I was endeavouring to 
account for the exhibitions of thofe phenomena upon the 
ocean, at great diftances from the land, fome thoughts na- 
turally occurred relative to the ivater fpout ; a phenome- 
non as curious perhaps as any one in nature, and which 
can rarely take place but at fea. 

Water spouts have by fome been fuppofed to be mere- 
ly ele&rical in their origin; particularly by fignior Beccaria, 
(Priefileyh hift. of elect, p. 355, 356) who feems to have 
Supported his hypothefis by fome experiments. But as 
feveral fucceffive phenomena are neceffary to conflitute a 
complete water fpout, (fome of which undoubtedly de- 
pend upon the electric principle) if we attend to the moft 
authentic defcriptions of thefe fpouts, through their vari- 
ous ftages, from their firft exhibition to their total diffipa- 
tion, we (hall be obliged to have recourfe to fome other 
principle, in order to obtain a complete folution. I {hall 
therefore, firf, defcribe thefe phenomena according to the 
beft obfervations I have met with j and then, endeavour to 

give 
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give a general philofophical folution of them. But I muft 
here obferve, that the following defcriptions are all taken 
from the accounts of mariners, who are indeed the only 
perfons that have opportunities of viewing them; but, un- 
fortunately for the caufe of philofophy, do not ufually ob- 
ferve them with that circumftantial accuracy, refpecting 
the previous and fubfequent ftates of the atmofphere, which 
may be neceffary to found a complete phyfical folution 
upon ; nor with any view to that end, as it is foreign to 
their main bufinefs, trade and commerce. But as fuch ac- 
counts are the beft I have met with even in the Tranfac- 
tions of the Royal Society down to 1 744, lower than which 
I have not feen them; from fuch I (hall endeavour to draw 
the beft conclufion which the nature of the evidence will 
juftify. 

The moft intelligent and beautiful account of a water 
fpout that I ever met with, is in the abridgment of the 
Phil. Tranf. vol. vm, by Martin, pa. 655, as it was ob- 
ferved by Mr. Jofeph Harris, May 21, 1732, about fun- 
fet, lat. 3 2° 30' N. long. 9 E. from cape Florida ; which 
I (hall here tranfcribe. 

" When firft we faw the fpout (fays he) it was whole 
** and entire, and much of the lhape and proportion of a 
*' fpeaking trumpet ; the fmall end being downwards, and 
" reaching to the fea, and the big end terminated in a black 
** thick cloud. The fpout itfelf was very black, and the 
*' more fo the higher up. It feemed to be exactly perpen- 
«' dicular to the horizon, and its fides perfectly fmooth, 
" without the leaft ruggednefs. Where it fell the fpray 
" of the fea rofe to a confiderable height, which made 
" fomewhat the appearance of a great fmoke. From the 
*' firft. time we faw it, it continued whole about a minute, 
" and till it was quite diflipated about three minutes. It 
" began to wafte from below, and fo gradually up, while 
*' the upper part remained entire, without any vifible al- 
*' teration, till at laft it ended in the black cloud above. 

" Upon 
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•* Upon which there feemed to fall a very heavy rain in 
" that neighbourhood. There was but little wind, and 
" the fky elfewhere was pretty ferene " 

In other accounts contained in the Philofophical Trans- 
actions, thefe phenomena are defcribed as having the ap- 
pearance of a fword pointing downwards, fometimes per- 
pendicularly fometimes obliquely towards a column of wa- 
ter or froth, which feems to rife out of the fea to meet it* 
attended with a violent ebullition or perturbation at the fur- 
face. Again in others the appearance is compared to fmoke 
afcending vifibly as through the funnel of a chimney, either 
directly, or with a fpiral motion, which according to the 
fancies of fome refembles the afcent of water in the fcrew 
'of Archimedes ; by fuppofing fomething fimilar to which 
in the atmofphere, they have endeavoured to account for 
the rife of the water from the fea in a water-fpout. To 
which I would add, that, from the relations of fome per- 
fons who ufe the fea, with whom I have converfed upon 
the fubject, I find that it is no uncommon thing, during 
a calm below, and a ferene fky above, to obferve at the 
diftance of two or three leagues a fmall cloud hovering in 
the air, from whence the commencing fpout feems to dart 
downward to the fea, upon which the ufual phenomena 
take place in their order. I have alfo been informed (and 
to information I muft truft, having never been at fea) that 
it is common during thefe appearances for fhips to fail, 
even within hail of each other, with different winds; and 
within the limits of the fame vifible horizon, with contrary 
winds: And laftly, that the rife and progrefs of this pheno- 
menon is fometimes (o rapid, that, even in a ferene fky, a 
few minutes will be fufficient to generate a cloud from one 
of thefe fpouts, and to difcharge from thence a heavy fhow- 
er of rain. 

Before I proceed to attempt a philofophical folution of 
thefe curious productions of nature, in which the two 
principal fluids of our globe, air and water, are largely 

concerned j 
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concerned ; it may be neceflary to make fome obfervations 
upon the nature and properties of fluids in general, as fuch. 
i . No fluid can be at reft unlefs every part of it refpec- 
tively be acted upon by an equal force or preflure in every 
direction, till when its feveral parts will neceflarily recede 
from the greater preflure towards the lefler, nor can an 
equilibrium take place. 

2. If two or more fluids of different natures and denfi- 
ties come together, fuch as quickfllver, water, oil and air, 
which will not mix; they will take their places according 
to their fpecific gravities, the denfeft remaining at the 
bottom. 

3. If a veffel be filled with either of thefe fluids, and a 
denfer be admitted into it, the latter will expel, and take 
place of the former. 

4. If an empty cylindrical fpace be furrounded on all 
fides by a fluid, which is excluded by fome refilling fur- 
face terminating that fpace, the fluid will neceflarily, upon 
the fudden removal of the obftacle, immediately flow in 
from every fide towards the center of the void; and as it 
flows inwards the parts next furrounding this fpace will 
thereby be crowded together, and force each other up- 
wards, till at length when clofed, the fluid will by its af- 
cent have formed a column directly over the middle of the 
fpace, to a height proportionable to the united force of the 
converging currents. This muft be the cafe with every 
fluid thus flowing into a vacuum; and in a lefler degree 
when a denfer fluid in a fimilar fituation fupplants a rarer: 
And the greater the difference of the denfities of the two 
fluids might be, the more confpicuous would be the efFedt. 

This reafoning may be illuftrated, and the conclufions 
exemplified by fads which muft have occurred to the 
obfervation of every one. Do we not obferve when a 
fliower of hail, or rain in large drops, falls upon the fur- 
face of ftagnant water, that the water rifes wherever they 
fall, like fo many little inverted icicles, which again 

inftantly 
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inftantly fubfide ? The caufe of which undoubtedly is, that 
thefe drops, or hail-ftones, defending from a great height 
in the atmofphere, acquire feverally fuch a momentum in 
their fall as to plunge through the furface to a proportional 
depth, driving the fuperficial water back on every fide, 
and leaving a momentary vacuum behind them ; not in- 
deed a pure vacuum, but fuch, relative to the furrounding 
fluid, which immediately returns to fill up the chafm, and, 
as it clofes, gathers and rifes in the little columns above 
defcribed. When a large round flone, or any other heavy 
body plunges, the effecT: is proportionably greater. 

5. Let us, for argument's fake, fuppofe the atmofphere 
over any certain circular tra£t of ocean of fome miles in 
diameter, to be for a moment annihilated, the fpace it oc- 
cupied before being reduced to a pure vacuum : The fur- 
rounding atmofphere, when at liberty, would rufh in from 
every quarter towards the centre, where the converging 
currents would immenfely croud each other, and force up 
a vaft quantity of air through a very narrow funnel, con- 
tracted below by the united prefTure of thofe currents from 
all fides, into the higher regions j which funnel, as the 
denfity of the air leffens according to its height, and the 
furrounding prefTure which contracts it muft decreafe near- 
ly in the fame proportion, would more and more diverge 
and expand the higher it rofe above the furface of the fea. 
This would be attended with a moft furious blaft of wind 
up to, and far above the top of the atmofphere. In like 
manner, 

6. If inftead of a pure vacuum, or a total annihilation 
of fuch part of the atmofphere, we fuppofe the fame to be- 
come, by any means whatever, fpecifically lihgter than the 
furrounding regions, the effecT: would be the fame as anove, 
in kind, though not in degree ; the denfer air flowing in, 
but with lefs rapidity, from all quarters without, expelling 
the lighter and fupplying its place, as in article four; upon 
which alfo a large quantity of this confluent air, for the 

O fame 
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fame reafon, would be driven up with violence through a 
like narrow vent, yet not with the fame impetuofity, nor 
to the fame height as if forced through this funnel into a 
pure vacuum. 

That the atmofphere over large tra&s of fea or land may 
thus become fpecifically lighter than that over the fur- 
rounding regions, will be evident, if we confider, i.That 
heat has a natural tendency to rarefy and expand the air 
upon which it a£ts. 2 . That the atmofphere over our heads 
does not confift of mere elementary air, but is an univer- 
fal receptacle of all the heterogeneous vapors and effluvia 
that are perpetually exhaling from every fubftance that 
exifts upon the face of the earth, whether animal, veget- 
able or mineral. 3. That, by the cafual difpofition of 
thefe vapors and effluvia in the atmofphere, the air, which 
is, of itfelf, naturally enough difpofed to acquire heat from 
the paflage of the fun's rays through it, may become more 
difpofed to imbibe and retain that heat, in one region, than 
in another in its neighbourhood ; which, from the inter- 
vention of clouds, or from its purity and freedom from 
thofe fleams and vapors with which the former is charged, 
may, in a great degree, retain its natural coolnefs and 
denfity, while the other becomes heated, rarefied and ex- 
panded, and is thereby rendered fpecifically lighter. 

That thefe different affections of the atmofphere actu- 
ally take place, and difpofe the air, at one time and in one 
place, even in the fame feafons of the year, to imbibe and 
retain the heat excited by the fun's rays, more than at 
another, is not a matter of mere conjecture \ but, what- 
ever the caufe may be, is notorious to all perfbns of ob- 
fervation. 

Thefe things being premifed, I beg leave to obferve fur- 
ther, that fome parts of the ocean are liable to long and 
extenfive calms, during the continuance of which the heat 
is fcarcely tolerable. Where thefe take place the air muft 
neceflarily undergo proportional changes in its denfity and 

electric 
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cleBr'ic capacity* ; and when heated and rarefied to fome 
certain degree will give way, as obferved above, to the 
denier air, now proportionably difpofed to flow in from 
all quarters without the limits of the calm. 

When once this ftagnated air, efpecially if of any great 
extent, becomes fpecifically lighter than the furrounding 
air, and fufficiently rare to be fupplanted by it ; the latter 
will, of courfe, fet it from every fide in horizontal currents; 
which will flow, either directiy, or obliquely, towards one 
point, in or near the centre of the becalmed region afore- 
faid ; the obliquities of which currents will depend upon 
the directions and velocities of the winds, or currents of 
air which might previoufly have taken place in the fur- 
rounding regions. When thefe currents arrive at the cen- 
tre of their mutual convergency, all the ftagnated and ra- 
refied air which was before incumbent upon the calm fur- 
face of the fea, will have been expelled and forced higher 
up into theatmofphere; upon which thefe currents, by their 
mutual concourfe in one place, will exceffively croud each 
other, as obferved above, wherever it happens, driving the 
central air upwards with a violent blaft ; which, fhould 
the currents fet in obliquely, and fo converge with a fpiral 
motion towards the centre of their mutual concourfe, 
would afcend as through the fcrew of Archimedes, or the 
worm of a cork-fcrew, to both of which navigators have 
likened thefe fpouts : Otherwife it would rife through a 
ftrait, narrowfunnel, as in articles five and fix above ; which 
if filled with any opaque matter would become vifible, and 
at a diftance would refemble a fpcaking trumpet with the 
fmall end downwards, in which form the water fpout fre- 
quently appears. In the former cafe a whirlwind round 
about the centre would undoubtedly be the confequence ; 
and in either, a water fpout would probably be producedf. 

O 2 For 

* See Theory of Lightening, &c. page 8 1. 

f We ftiall in the fequel fee abundant reafon to conclude with doctor Franklin and others, 
that water fpouts at fea and whirlwinds on the land (fome fpecies of them at leaft) are produc- 
ed by the fame caufes. 
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For the preflure of the atmofphere is taken off from that 
part of the furface of the fea, which is directly under the 
funnel through which the air is driven up; whereas the 
furrounding furface is at the fame time uncommonly pref- 
fed, from the confluence of the currents from all quarters*, 
whereby the water muft neceflarily be forced up to a cer- 
tain height, proportional to the furrounding" preflure,, 
through the fame funnel with the air itfelf, nor is this all, 
for in their afcent the air and water become confufedly 
mixed together, whereby the latter is broken and attenu- 
ated into the fined: globules and particles, as when one 
forcibly blows water out of his mouth; and from this 
mixture of the two fluids doubtlefs arifes that opacity 
which renders the fpout vifible. 

This opaque column of air and water, together with the 
paflage through which it afcends, will expand as it rifes, 
in proportion as the compreflure diminifhes ; and, to fpec- 
tators at too great a diftance to difcern the narrow Item 
next the water, will refemble a fwor'd, or acute cone 
pointing downwards from a fmall cloud; to which they 
are frequently likened. But that they do at the fame time 
communicate with the fea is evident from the perturbati- 
on of the water directly under them, which fometimes 
boils and foams at a great rate. This is ufually the firft 
appearance of one of thefe fpouts, the duration of which 
is either longer or ihorter, and the fubfequent phenome- 
na more or lefs confiderable, according to the extent of the 
caufe, and the mode of its operation. 

The water being thus raifed from the fea, and forced 
irrefiftably upwards in the fineft globules by the protrud- 
ing air, arrives at length at the warm electrical airf lately 

expelled, 

* In the abridgment of Philosophical Tranfaflions, vol. II. (by Eames and Martin) page 61, 
at the bottom, it appears, that the meeting of two contrary currents of air or contrary winds, rai- 
fes the mercury in the barometer near the place where it happens, which indicates an incteafe of 
the preflure of the atmofphere upon the furface of the earth or fea. H ow much more then muft 
that preflure be increafed, from a general confluence of the air from all quarters towards one 
fpot ? 

•)• See Theory of Lightening, &c. page 90. 
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expelled, which was previoufly incumbent upon the calm 
furface beneath ; the electric attraction of which probably 
affifts the further afcent of thefe particles after the firft fury 
of the blaft is fpent. There it undergoes another opera- 
tion being converted into vapor, whereby it is wholly dif- 
charged of the marine falts it carried up with it*; which 
are now left to fhift for themfelves, together with innu- 
merable other heterogeneous corpufcles which fuceffively 
float in the atmofphere, and which in due time, become 
feverally fubfervient to many wife purpofes in the cecono- 
my of nature. Thefe vapors will then be greedily attach- 
ed by the craving particles of this air, now deficient of its 
natural quantity of electric matterf, and form a denfe 
eloud, in like manner as thunder clouds are formed over 
the land ; but with much greater expedition, as the fupply 
of vapors is more fudden. This cloud will then be ready 
in a fhort time to difcharge a fhower of frefli water upon 
the fea from whence it rofe, and may be attended with 
thunder and lightening, or not, as the air in which the 
cloud was formed was more or lefs electrical, or the cloud 
extenfive. 

A previous calm may not be necejfary to the production 
of thefe phenomena, and indeed they frequently happen 
without one: But, upon the fame principle, if it be calm- 
er where they are produced, or the ftate of the atmofphere 
there be fuch as to difpofe it to acquire and retain the heat 
acquired from the fun's rays, more than in the furround- 
ing regions, which, as we have feen above, may be the 
cafe, the effects may be the fame in kind, though perhaps 
not in degree ; the moft perfect water fpouts probably rif- 
ing from whence there has previoufly been a dead calm, 
or nearly fuch, for the foregoing reafons. 

If 

* The water carried up in one of thefe fpouts is undoubtedly fait when it firft rifes from the 
fea, as it afcends in great quantities, and in a very denfe column; but it is always frefh when it 
defceads again in a fhower : It muft therefore in the mean time have gone through a ccmpleut 
natural diftillation. 

f Theory of .Lightening, &c. page 93. 
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If there be any wind at the time of the phenomenon, 
the aerial funnel through which the water afcends, inftead 
of being perpendicular to the horizon, as it would be in a 
calm, might incline more or lefs to it, in proportion to the 
ilrength or weaknefs of the prevailing current of air: Or, 
inftead of continuing in one fpot, it might have a progref- 
five motion over the furface of the fea, in the direction of 
the general current ; both of which circumftances frequently 
take place. In either cafe it is natural to fuppofe, that both 
air and water would afcend fpirally, as through the worm 
of a fcrew, every current which fets in towards the centre 
receiving an oblique bias from the prevailing current. 

It fometimes happens, that after the fubfiding of a fpout, 
it is fucceeded by a fecond, and that by a third, either in 
the fame place, or at no great diftance from it. But this 
alfo is analogous to what we obferve upon the plunging 
of heavy bodies out of air into water. For, after the firft 
fubfiding of the fmall column of water which is occafion- 
ed by it, and is above refembled to an icicle, the water 
again rifes and fubfides as at firft, though not in the fame 
degree, as may be concluded from thofe fainter concentric 
circles which expand from the fame centre after the fub- 
fidence of the firft column. The fame thing which here 
takes place in water, may alfo take place in air, under 
fimilar circumftances. 

Since writing the foregoing, while I was endeavouring 
to contrive fome experiment to illuftrate the fubject, a very 
fimple one was fuggefted to my mind, the fuccefs of which 
I think demonftrates the truth of the hypothefis introduced 
above to account for the firft afcent of the water in the 
fpout ; the event being precifely the fame as was expected 
before hand, and as ought to have taken place upon the 
principles above advanced. 

EXPERIMENT. 

In a ftifF paper card I made a hole juft big enough to 
infert a goofe quill fo as that it might be fixed perpendi- 
cularly 
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cularly to the plane of the card : After cutting the quill 
off fquare at both ends and fixing it, I laid the card upon 
the mouth of a wineglafs, filled with water to within one 
fifth or fixth part of an inch from the lower orifice of the 
quill ; then applying my mouth to the upper part, I drew 
out the air in the quill by a ftrong fuction, and in one 
draught of my breath drew in about a fpoonful of the wa- 
ter ; this by ftronger fuclions I was able to repeat again 
and again, the quill remaining as before. The water, as 
I expected, did not aicend to the mouth in a ftream, as it 
would have done had the quill reached below the furface ; 
but broken and confufedly mixed with the air which afcend- 
ed with it ; as is above fuppofed to be the cafe in the afcent 
of water in a fpout at fea. 

In this experiment the faction occafioned a vacuum, or 
at leaft a great rarefaction of the air, within and directly 
under the quill ; the furrounding air of courfe flowed in 
from every quarter to fupply it, rufhing up into the quill, 
and through it to the mouth; the preflure of the atmof- 
phere being thereby taken off from the furface of the wa- 
ter immediately under the orifice, while the preflure upon 
the furrounding furface remained, and was probably in- 
creafed, the water was forced up together with the air as- 
above notwithstanding the quill had no manner of com- 
munication with the water. If the fuction be made very 
ftrong, and the quill be fixed at the diftance of a quarter 
of an inch or more from the water, a confiderable agitation 
and ebullition takes place in the water under it, fimilar to 
that obferved in moft natural water fpouts, and the paflage 
of the water from the furface to the quill becomes very 
vifible. 

It was hinted in a preceding note, that water fpouts at> 
fea and whirlwinds at land, fome fpecies of them at leaft,- 
arife from the fame caufe, how different foever their ap- 
parent effects may be. This I think is made fufficiently 
evident from the obfervations of a couple of land fpouts at 

Hatfield 



lis THEORY of 

Hatfield in York/hire, by Mr. Abr. de la Pryme *, whofe ac- 
counts of them I fhall here tranfcribe, as the Tranfadtions 
of the Royal Society are in the hands of but few among 
us, and as the facts related by him tend ftrongly to con- 
firm the prefent theory, however his conclulions from 
them may differ from it. 

" On the 15th of Auguft, 1687, (**y 8 ^ e ) a Ppeared a 
" fpout in the air at Hatfield in York/hire ; it was about a 
" mile off coming directly to the place where I was ; I 
" took my profpective glaffes to obferve it as well as I 
" could. 

" The feafon was very dry, the weather extreme hot, 
" and the air very cloudy; the wind aloft, and pretty 
" ftrong, and (which is remarkable) blowing out of feve- 
" ral quarters at the fame time, and filling the air here- 
** abouts with mighty thick and black clouds, layer upon 
" layer ; the wind thus blowing foon created a great vor- 
" tex, gyration and whirling among the clouds ; the cen- 
u tre of which every now and then dropt down in the 
" fhape of a thick, long, black pipe, commonly called a 
" fpout ; in which I could diflin&ly view a motion like 
" that of a fcrew, continually drawing upwards, and fcrew- 
" ing up (as it were) whatever it touched. In its progrefs 
" it moved flowly over a hedge-row and grove of young 
" trees which it made to bend like hazle wands, in a cir- 
" cular motion ; then going forward to a great barn it 
" twitched off in a minute all the thatch, and filled the 
" whole air therewith. Coming to a very great oak tree, 
" it made it bend like the foregoing trees, and broke off 
" one of the greateft and ftrongeft branches that would 
" not yield to its fury, and twilling it about, flung it to a 
" very confiderable diftance off; then coming to the place 
" where I flood, within three hundred yards of me, I be- 
" held this odd phenomenon, and found that it proceeded 
x ' from nothing but a gyration of the clouds by contrary 

•winds 

* Abridgment of Philofophical Tranfadtions, vol. IV. by Jones, page 106, 107. 
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" winds meeting in a point or centre ; and where the great- 
" eft condenfation and gravitation was, falling down into 
" a pipe or great tube (fomething like the cochlea Archi- 
" medis) and that in its working or whirling motion, ei- 
" ther fucks up water, or deftroys fhips, &c. Having tra- 
" veiled about a quarter of a mile farther, it diflblved by 
" the prevalency of the wind that came out of the eaft." 
The account of the other is as follows, viz. " I have 
" feen another fpout in the fame place, which very much 
" confirms me in my notion of the origin and nature of 
" them.— The 21ft of June, 1702, was pretty ivarm ; on 
" the afternoon of which day, about two of the clock, no 
" wind Jiirring below though it was fomewhat great in the 
" air, the clouds began to be mightily agitated and driven 
" together ; whereupon they became very black, and were 
" (moft vifibly) hurried round, from whence proceeded a 
" moft audible whirling noife, like that commonly heard 
" in a mill. After a while, a long tube or fpout came 
" down from the centre of the congregated clouds, in 
" which was a hvift fpiral motion like that of a fcrew, or 
" the cochlea Archimedis when it is in motion, by which 
" fpiral nature and fwift turning, water afcends up into 
" the one as well as into the other. It travelled flowly 
" from weft to north-eaft, broke down a great oak tree or 
" two, frighted fome out of the fields, and made others 
" lie down flat upon their bellies, to fave being whirled 
" about and killed by it, as they faw many jackdaws to 
" be, that were fuddenly caught up, carried out of fight, 
" and then caft a great way amongft the corn ; at laft it 
" pafled over the town of Hatfield, to the great terror of 
" the inhabitants, filling the whole air with the thatch that 
" it plucked ofF from fome of the houfes ; then touching 
" upon a corner of the church, it tore up feveral fheets of 
" lead, and rolled them ftrangely together ; foon after 
" which it difTolved and vanifhed without doing any fur- 
" ther mifchief. 

P "By 
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" By all the obfervations that I could make of this, and 
" the former, I found that had they been at fea and joined 
" to the furface thereof, they would have carried a vaft 
" quantity of water up into the clouds, and the tubes would- 
" then have become much more ftrong and opaque than- 
" they were, and have continued much longer. 

" It is commonly faid that at fea the water collects and 
*' bubbles up a foot or two high under thefe fpouts before 
" that they be joined : But the miftake lies in the pellu- 
" cidity and finenefs of thofe pipes, which do moft certain- 
" ly touch the furface* of the fea before that any confider- 
" able motion be made in it, and that, when the pipe be- 
" gins to fill with water, it then becomes opaque and 
« vifible." 

I fhall here make a remark or two upon the above cited 
author's mode of expreflion in the foregoing accounts, 
which is evidently adapted to a preconceived idea of the 
cochlea Archimedis> by fuppofing fomething fimilar to 
which, as taking place in our atmofphere, he is not alone 
in endeavouring to account for thefe phenomena. In con- 
formity to this idea he fpeaks of the fpout as dr diving up- 
•wards, and Jcreiving up whatever it touched ; and fup- 
pofes that by its Jpiral motion and ftvift turning., wates 
afcends in it as in thefcreiv of Archimedes. But this hy- 
pothecs, however fpecious, has been long fince exploded 
as unphilofophical. 

Mr. de la Pry me mentions the appearance of a long black 
pipe which now and then dropped down from the centre 
of the gyrating clouds ; in which pipe he diftinctly view- 
ed a motion like that of a fcrew ; and as-fuch he feems to 
have fuppofed it acted, viz. either in the manner of a cork- 
fcrew upon folids, or as the cochlea Archimedis upon fluids, 
drawing them up into the atmofphere. But as he himfelf 
afterwards, when applying his obfervations to a fpout at 
fea, very juftly concludes that the pellucidity and finenefs 
of thefe pipes over the water render them invifible below, 

" notwithftanding 
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*' notwithftanding (as he conceives) that the pipes do moft 
*' certainly touch the furface of tbe fea before any confider- 
" able motion be made in it, and that they are then rendered 
Xi opaque and vifible when they begin to fill with water ;" 
might he not with equal reafon have fuppofed that thofe 
aerial pipes which he obferved over the land were alfo con- 
tinued from the clouds down to the furface of the earth, as 
from their effects below, one would naturally conclude 
they were, and that they were pellucid and invifible fo 
long as they contained nothing but air ; but that " every 
" now and then," when they met with any fubftances 
which might perchance pafs within the compafs of their 
gyration, or which they could eafily carry up ; fuch as 
detached parts of the bioken clouds ; water from ftagnant 
ponds, brooks and rivers, hay, ftubble, thatch, duft, &c. 
they then become opaque and vifible, and that they ap- 
peared to dart downwards by a kind of optical deception ? 
For upon the foregoing principles thefe pipes of air muft 
neceffarily be broadeft above, as we have already feen, and 
terminate in a narrow ftem below, the broadeft part being, 
at a diftance, firft vifible, and the fhank feemingly taper- 
ing downwards to a point. It is however certain from the 
effects of the above mentioned fpouts, that, whatever the 
appearances were aloft, they were all occafioned by the 
rufhing of the air upwards through a narrow paffage, that 
was contracted beloiv-, by the concourfe and preffure of the 
oppofite currents of that fluid, and dilated above from the 
diminution of that preffure. 

I have referved for this place an account of a curious 
fpout which made its appearance anno 1 694, not at fea, 
but in the harbour of Top/ham*, and at low water ; which 
paffed with a flow progreflive motion over both land and 
water ; acting as a complete water fpout over the latter, and 
as a whirlwind upon the former : For when it paffed over 
the channel of the river, it threw up the water in a denfe 

P 2 flream, 

* Lowthorp's Abridgm, Phil. Trant vol. II. page 104. 
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flream, as if it had been impelled through the hofe of a 
fire engine, and the ftream accordingly ended in a thick 
mift, refembling a dark fmoke; the furface of the water, 
round about the fpot from whence it rofe, being greatly 
agitated, as is ufual in thofe phenomena. In its courfe it 
met with the hull of a new fliip of about one hundred tons, 
which was much fhaken by it, but received no hurt. In 
paffing over the flats it took hold of a boat which was 
fattened to an anchor, whirled both boat and anchor to 
fome height in the air, and rent the boat " from the head 
" to the keel" When it reached the fhore it lifted up an- 
other boat about fix feet from the ground, letting it fall 
again upfidedown ; and had a ftrange effect upon a parcel 
of planks, fome of which were raifed up perpendicularly, 
and flood upon their ends while it pa'ffed along; and in 
its further progrefs it was attended with the ufual effects 
of a whirlwind, fuch as {tripping off, not only thatch, but 
fheets of lead from the tops of houfes, and tearing off the 
limbs of trees. This account may tend to confirm the 
theory here offered, as it proves to a demonftration, that 
the water fpout therein defcribed, was occafioned by a pre- 
vious whirlwind in the atmofphere ; which whirlwind was 
alfo occafioned by the rufhing of a large quantity of air, 
upwards, from all quarters near the furface of the earth, 
through a very contracted aerial paffage, towards the top 
of the atmofphere ; the narrownefs of which paffage, as 
determinable from the effects obferved in its progrefs, fhews 
it to have been compreffed upon all fides by a general con- 
flux of oppofite currents of air ; as the rufhing of the air 
through it with fuch violence from beneath, does, that the 
denfity of the fluid and the compreffive force of the cur- 
rents were greatefl there. The afcending air carried up 
the water with it through the fame paffage ; not by any 
mechanical operation upon it, like the action of a fcrew of 
any kind ; but, merely, by taking off the preffure of the 
atmofphere from the furface of the water directly under 

it; 
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it ; whence the water rauft neceflarily afcend, as In any 
common hydraulic machine ; and that with a force pro- 
portional to the preffure of the atmofphere upon the fur- 
rounding furface, now greatly increafed by the confluence 
of thofe currents. 

Before I clofe this fubjecT:, I fhall juft mention, without 
making any remarks, the effects which a whirlwind had 
amongft a number of fhocks of corn at Warrington in 
Northampton/hire, Auguft ift, 1694; out of which from 
eighty to a hundred fhocks were carried up into the air, 
a great part of them out of fight; thefe when the fury of 
the blaft was fpent, fell down again at the diftance of fome 
miles from their own field. The account of this whirl- 
wind immediately precedes the article laft quoted from the 
PhilofophicalTranfaclions. Should the foregoing theory be 
adjudged tenable, it will render very credible thofe ftrange 
accounts which we have fometimes had, of its raining tad- 
poles and frogs, which have been found upon the tops of 
houfes after a fhower; and even fmall fifhes, a fhower of 
which fell at Cranjlead near Wrotham in Kent, anno 1696, 
on the Wednefday before Eafter (Lowthorp's abridgement of 
Philofophical Tranfa&ions, vol. II. page 144.) For mould 
one of thofe aerial pipes pafs over a frog pond, or the 
fhallow parts of a fifh pond, the fame natural caufe which 
in a fpout at fea, would carry up the water from the ocean, 
would alfo carry up the water from the ponds aforefaid, 
together with the contents; whether tadpoles, frogs or 
fifhes : Thefe muft defcend again fomewhere ; and where- 
ever they fell, a fhower of fifhes, frogs or tadpoles, would- 
be. the confequence.. 



Experiments 



